We use in this chapter the viability/capturability approach for studying the problem of dynamic valuation and management of a portfolio with transaction costs in the framework of tychastic control systems (or dynamical games against nature) instead of stochastic control systems. Indeed, the very definition of the guaranteed valuation set can be formulated directly in terms of guaranteed viable-capture basin of a dynamical game. Hence, we shall "compute" the guaranteed viable-capture basin and find a formula for the valuation function involving an underlying criterion, use the tangential properties of such basins for proving that the valuation function is a solution to Hamilton-Jacobi-Isaacs partial differential equations. We then derive a dynamical feedback providing an adjustment law regulating the evolution of the portfolios obeying viability constraints until it achieves the given objective in finite time. We shall show that the Pujal-Saint-Pierre viability/capturability algorithm applied to this specific case provides both the valuation function and the associated portfolios.
Outline The first section is an introduction stating the problem and describing the main results presented. It is intended to readers who are not interested in the mathematical technicalities of the viability approach to financial dynamic valuation and management problems. The second section outlines the viability/capturability strategy for sketching the proofs of the main results Introduction and survey of the main results
1.1
Statement of the problems
We shall describe the main results of this chapter in the framework of the dynamic valuation and management of a portfolio replicating European, American or Kairotic options (options exercised at the first instant when the value of the portfolio is above the contingent value), postponing the general case in the next section.
Let n + 1 financial assets i = 0,1,..., n, the first one being non-risky (a bond) and the n other ones being risky assets (stocks).
The components of the variable x := (xo,x\,... ,x n ) G R n+1 are the price of the non risky asset (bond), labelled i = 0, and the prices of the n risky assets (stocks), labelled i = l,...,n, usually denoted by S := (So, Si,..., S n ) in the financial literature. A portfolio is an element describing the number of shares of assets i = 0,1,..., n. The associated capital (or the value of the portfolio) y, usually denoted by W in the financial literature, 1 can be written 
z=0
Assume that (1) the uncertain evolution of prices x(t) G R n+1 of financial assets is known, rather, forecasted, (t,x(t),p(t) ) on the velocities p'(t) of portfolios p(t) G R n+1 (describing transaction costs, for instance) are given (constraints on the portfolio can be integrated in the constraints on their velocities by setting P(t, x,p) -0 whenever p ^ D(t,x)). Let us consider a given time-independent function u : R n+1 HRU {+oo}, called the contingent claim, and an exercise time T. The general
